Abstract-Although binocular disparity can in principle provide absolute depth information, perceived stereoscopic depth depends on the relative disparities between points and their spatial arrangement. An example of this is the stereoscopic anisotropy -observers typically perceive less depth for stereoscopic surfaces when depth varies in the horizontal direction than in the vertical direction. We investigated whether this anisotropy also affects manual pointing. Participants were presented with stereograms depicting surfaces that were slanted in depth about either a horizontal axis (inclination) or a vertical axis (slant), and were asked either to point to the edge of a surface, or to estimate its inclination or slant. For both tasks, a clear anisotropy was observed, with participants perceiving greater depth, and also pointing out steeper surfaces, for inclined surfaces than for slanted surfaces. We conclude that both perception and the control of action are subject to a similar stereoscopic anisotropy, and that performance on the two tasks relies on similar depth processing mechanisms.
INTRODUCTION
Binocular disparity, in principle, provides suf cient information to allow the unique three-dimensional location of individual image features to be recovered. Despite this, a striking feature of human stereopsis is that the perception of depth is often not determined by the absolute disparities of individual points but by their spatial con guration relative to other points in the scene. That is, the perceived depth of any point often depends not only on its own absolute disparity but also on the disparities of neighbouring points (Gogel, 1963; Gogel and Mershon, 1977; Mitchison, 1993 One example of this is the 'stereoscopic slant anisotropy' which refers to the fact that for a surface in which the disparity changes in a vertical direction (such as a planar surface rotated in depth around a horizontal axis -inclination) depth is perceived quickly, has a low detection threshold, and the perceived inclination is close to that predicted geometrically; whereas for a surface in which the disparity changes in the horizontal direction (such as a planar surface rotated around a vertical axis -slant) detection thresholds are high, the perceived slant is often underestimated relative to that predicted geometrically, and there are often very long latencies for depth to be perceived (Rogers and Graham, 1983; Gillam et al., 1984; Mitchison and McKee, 1990; Cagenello and Rogers, 1993; Bradshaw and Rogers, 1999; Bradshaw et al., 2002) . This anisotropy demonstrates clearly that perceived depth does not only depend on the magnitude of the binocular disparities in a scene -which is equivalent in both cases -but on their relative distribution.
Whether such an anisotropy also affects visuo-motor tasks such as eye-movements or pointing responses is not clear. Here we use a pointing task to address this question. Certainly the control of skilled action often requires absolute or veridical depth information (see Desmurget et al., 1998 , for review) -of the type available from binocular cues. For example, to reach to an object in space, its absolute distance is required to prepare the musculature to transport the hand to the intended location. A recent study by Viguier, Clement and Trotter (2001) showed that such information is available. They found that observers can judge distances to single points with a high degree of accuracy when they are presented in near visual space. Moreover when only extra-retinal cues (mainly convergence angle) were available, performance remained accurate. Using a prehension task, Mon-Williams and Dijkerman (1999) showed that manipulating convergence angle (using prisms, which left binocular disparities unchanged) in uenced the transport component in the direction predicted (i.e. a convergence angle consistent with a greater distance led to increased peak wrist velocities). Watt and Bradshaw (2000) , however, argued that binocular cues may particularly be involved in the control of the grasp component of prehensile movements (see also Jackson et al., 1997; Hibbard and Bradshaw, 2000) . They found that the removal of binocular information did not affect many of the important kinematic indices related to the transport component (e.g. peak wrist velocities remained consistent) but did affect the magnitude of peak grip aperture.
It is possible that the visual system may use binocular cues very differently in producing information suitable for perception and when producing information suitable for visuo-motor control. Such a 'task-dependent' view of visual processing has recently gained widespread empirical support in both the perceptual domain and the study of visuo-motor behaviour (Koenderink and van Doorn, 1991; Milner and Goodale, 1995; Jeannerod, 1997) . The task-dependent view advocates that the recovery of information about the 3D properties of the world by the perceptual system can be considered as a hierarchical or strati ed process where successive levels are characterised by a more speci c or reliable set of 3D solutions (e.g. Todd
